Introduction
The classification criteria for ''ictal epileptic headache'' (IEH), a new entity recently proposed by our group, 1 was based on twelve well-documented cases that have been published in the literature (Table 1) . These criteria 1, 2 stress that markedly different types of EEG anomalies, i.e. lateralized or generalized, ipsilateral or contralateral, focal theta activity or generalized spike-waves (criteria B and C), as well as brief or longer-lasting episodes (criterion A), may be consistent with a diagnosis of IEH; moreover, it should be borne in mind that a specific headache pattern is not essential, as patients may present with migraine or tension-type headache, and that both idiopathic and symptomatic cases have been described. It thus becomes clear that criterion D (''headache and EEG anomalies resolve within minutes of i.v. antiepileptic medication administration'') represents the key to diagnosing IEH. Consequently, in order to improve the recognition of IEH, we should encourage the use of EEG recording in the emergency setting. Two other important aspects of this topic are the ''autonomic'' nature of headache (cephalic pain) and the ability of the epileptic cortical focus (originating seizures) and of cortical spreading depression (originating headaches) to trigger each other (though not to the same extent).
This new classification proposal (headache as an isolated ictal autonomic manifestation in IEH) has very different prognostic implications because the outcome in people with long-lasting autonomic status epilepticus 3 is very different (i.e.
benign) from that of people with additional ictal motor-sensitive semiology. 2, [4] [5] [6] [7] [8] We have stressed this important aspect once again more recently.
Headache and epilepsy classifications have always ignored each other. 2, 9 In the International League Against Epilepsy (ILAE) classification, headache is included exclusively as a possible semiological ictal phenomenon among the ''non-motor'' (point 2.0) features. In particular, headache is described as a ''cephalic'' sensation (sub-classified at sub-point 2.2.1.7) and is not considered as the sole ictal expression of an epileptic seizure. Moreover, headache is not classified as a ''pain'' (among the ''somatosensory'' features at 2.2.1.1) or ''autonomic'' sensation (2.2.1.8), whereas signs of involvement of the autonomic nervous system, including cardiovascular, gastrointestinal, vasomotor and thermoregulatory functions, are classified as ''autonomic'' features. Whilst still controversial issue, it is now generally accepted that headache pain may actually originate in the terminal nervous fibers (''vasomotor'') of cerebral blood vessels; consequently, headache should be classified as an ''autonomic'' sensation in the ILAE Glossary and Terminology. 10 In addition, the acceptance of headache as an autonomic phenomenon is crucial when we attempt to understand why headache may be the sole ictal epileptic manifestation [11] [12] [13] : the reasons have been thoroughly explained in the Panayiotopoulos Syndrome, while the threshold required to trigger an ictal autonomic phenomenon is believed to be lower than that required to trigger sensitive-sensorial or motor ictal semiology. 14 An additional argument used against the existence of IEH and, more generally, epilepsy-headache co-morbidity, is the existence of ''apparently discordant'' epidemiological data in the literature; in this regard, the epidemiological data available for childhood are in sharp contrast to the data available for this comorbidity in adulthood, with data obtained from adults probably being ''overshadowed'' by the other symptoms and signs during the seizure. 15 The prevalence of this phenomenon in children is also in keeping with a higher incidence of autonomic (even isolated) manifestations in childhood than in adulthood. Finally, we wish to review all the well-documented (potential or established, according to the proposed criteria) IEH cases previously reported in the literature and explain why the case described in this issue by Wang et al. should not, according to our criteria, 1 be classified as a case of IEH.
Review of well-documented IEH cases
Twelve patients presenting with headache as a sole ictal epileptic manifestation have been published. Below we review them (Table 1) systematically to ascertain the diagnostic plausibility of each of these cases according to the published IEH criteria. 1 In Table 1 We would like to underline that the patient described by Fusco et al., 26 showed the same migraine symptoms with both frontal and occipital ictal discharges, implying that the localization of the epileptogenic area was not an essential requirement for the genesis of the attack, as previously reported in ictal autonomic manifestations related to Panayiotopoulos Syndrome. 14 This finding (the same migraine symptoms associated with different epileptogenic areas) has also been confirmed in the recent, above cited, 6 multicentre neuropaediatric retrospective study. It is also important to stress that there have even been cases of an isolated epileptic headache without scalp EEG abnormalities; in rare cases such as these, 17, 26 the ictal origin of the headache has been demonstrated by deep electrode studies, as has occurred by chance in patients studied for pre-surgical investigations. 17, 26 In other words, while unequivocal epileptiform abnormalities usually point to a diagnosis of epilepsy, the lack of clear epileptic spike-andwave activity is not so rare in IEH patients. It is for these reasons that IEH events will inevitably be underestimated. 2 In most of the afore-mentioned patients, complete remission of both the headache and the epileptic abnormalities was achieved not by means of specific antimigraine drugs whereas intravenous administration of anticonvulsant drugs (benzodiazepines or phenytoin) was generally effective.
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Discussion
Epilepsy and headache share several pathophysiological mechanisms, 29 related above all to neurotransmitters and ion channel dysfunctions. A better understanding of these mechanisms will shed light on the real burden and prevalence of the ''ictal epileptic headache'' phenomenon and its therapeutic implications. Indeed, the overlap between migraine and epilepsy may be partial or complete, not necessarily synchronous (migraine mainly being a peri-ictal phenomenon), and in some cases (whose number is Both, hyper-and hypo-excitation may be observed at different times in the same migraine patient affected by dysexcitability 2, 11, 12 ; it is, therefore, more appropriate to consider dysexcitability as the main underlying mechanism of migraine, whose pathophysiology, though still controversial, has been explained by the widely accepted trigeminovascular theory. [34] [35] [36] [37] [38] [39] [40] [41] 36 CSD is characterized by a slowly propagating wave (2-6 mm/min) of sustained strong neuronal depolarization that generates transient intense spike activity through brain tissue (resulting in a transient loss of membrane ionic gradients and in a massive surge of extracellular potassium, neurotransmitters and intracellular calcium), followed by neural suppression which may last for minutes. The depolarization phase is associated with an increase in regional cerebral blood flow, whereas the phase of reduced neural activity is associated with a reduction in blood flow. 2 A migraine/headache attack can originate at either the cortical or subcortical level, whereas an epileptic focus arises cortically and can only be modulated at the subcortical level. 2, 11, 12 The reasons for why headache may on rare occasions be the sole ictal epileptic manifestation have been explained previously. 12 The central autonomic networks (whether cortical or subcortical) have a lower threshold for epileptogenic activation than those that produce a focal cortical sensorymotor ictal semiology; this lower threshold may be responsible for an epileptic discharge that activates the trigeminovascular system and induces a headache with any associated cortical ictal epileptic signs or symptoms. We recently reviewed the physiopathological mechanisms that might explain why CSD and epileptic discharges may facilitate each other, though to different extents. 2 The onset and propagation of CSD and an epileptic focus are triggered when these neurophysiological events reach a certain threshold, which is lower for CSD than for the seizure. Once the cortical event has started, how it spreads depends on the size of the onset zone, its velocity, semiology and type of propagation. These two phenomena may be triggered by more than one pathway converging upon the same destination: depolarization and hypersynchronization. 
Concluding remarks
The ''migraine-epilepsy'' sequence, defined as ''migralepsy'', may often merely be a seizure starting with an ictal headache, 2 followed by a sensory-motor partial or generalized seizure, which fits into the codified ''Hemicrania Epileptica'' criteria. 50 However, we recommend keeping the term ''ictal epileptic headache'' for cases in which headache is the sole ictal manifestation, whereas the term ''ictal headache'' should be applied when the headache, whether brief or long-lasting, is part of a more complex seizure including other sequential or overlapping (sensory-motor, psychiatric or non-autonomic) ictal manifestations (see ''Hemicrania Epileptica Criteria'' 50 ). We believe that this separation is crucial in view of the markedly different prognosis associated with each condition. 2, 3, 8, 14 It is above all for this reason that the case described in this issue be Wang et al. should not, we believe, be classified as a case of IEH. Animal models, molecular studies and, a multicenter approach for clinical studies may be the starting point for a definitive international consensus on this matter. 
